Effects of glutathione depletion by buthionine sulfoximine on the sensitivity of EMT6/SF cells to chemotherapy agents or X radiation.
The effects of depletion of cellular glutathione (GSH) on the sensitivity of cultured EMT6/SF cells to chemotherapy agents or x rays under hypoxic and aerated conditions were investigated. Buthionine sulfoximine (BSO), a potent inhibitor of the enzyme gamma-glutamyl-cysteine synthetase, was used to deplete cellular GSH. Addition of BSO (50 microM) to EMT6/SF cultures depleted cellular GSH with a half-time of approximately 2 hr. Cellular GSH reached very low levels within hours of addition of BSO. After removal of BSO, cellular GSH recovered with approximately the same kinetics as was seen for depletion. Incubation of EMT6/SF cells with BSO concentrations of up to 1 mM did not reduce the viability or inhibit growth when exposure was limited to times less than 24 hr. However, for longer exposure times, toxicity and growth inhibition were demonstrated in a dose dependent fashion. EMT6/SF cells were treated with chemotherapy agents under either aerated or extremely hypoxic conditions. Cells were more sensitive to cis-dichlorodiammino Pt(II) (DDP), mitomycin C (MitC), L-phenylalanine mustard (L-PAM), and nitrogen mustard (HN2) when treatment was under hypoxic conditions. The magnitude of this sensitization under hypoxic conditions ranged from a dose modifying factor (DMF) of 1.4 (HN2) to 4.1 (MitC), measured at the 0.1 level of cell survival. Hypoxic EMT6/SF cells were more resistant to the cytotoxic effects of actinomycin D (ActD) under hypoxic conditions (DMF = 10 at SF = 0.3). When cellular GSH was depleted to less than 5% of control by treatment with 50 microM BSO for 12-14 hr, cells were sensitized to DDP, L-PAM and HN2 under both aerated and hypoxic conditions. DMF's ranged from 1.4-6.5, depending on the agent. Hypoxic cell sensitization was never significantly greater than that seen in aerated cells, as was the case for X radiation (DMF = 1.3 for hypoxic cells only). GSH depletion also sensitized to MitC, but only under aerated conditions (DMF = 2.1). Hypoxic EMT6/SF cells were not sensitized to MitC by depletion of GSH. GSH depletion afforded slight protection against ActD toxicity under both aerated and hypoxic conditions. These studies suggest that cellular GSH plays an important role in modifying cellular response to cytotoxic drugs. GSH depletion may sensitize tumor cells to some chemotherapy agents, but differential sensitization of tumors compared to normal tissues, based on hypoxic tumor cells as targets, would not be expected based on these in vitro experiments.